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Background. Incisional hernia is a common late complication of elective abdominal aneurysm (AAA) repair. This paper
describes a technique that could prevent the development of this condition.
Methods. Since Jan 2001, a polypropylene mesh has been sutured prophylactically in the pre-peritoneal space during
abdominal closure after elective AAA repair.
Results. Twenty-eight consecutive elective procedures were performed. One patient died from a myocardial infarct 13 days
after operation. Four patients (14%) had a wound infection (1 deep methicillin resistant Staphylococcus aureus (MRSA)
infection and 3 superficial) that were treated successfully with antibiotics and dressings. One additional patient had a
positive MRSA wound swab but required no treatment. Two patients required late re-operations. One, who was on warfarin,
required an urgent laparotomy for a leaking false aneurysm of the distal anastamosis 3 months after elective repair. A second
patient had an anterior resection 18 months after aneurysm repair. Both re-operations were uneventful. No patient has yet
developed a clinically evident incisional hernia.
Conclusions. These early data suggest that this mesh technique is a simple, safe and potentially effective method to decrease
the incidence of incisional hernia following aortic aneurysm repair.
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Introduction
Incisional hernia is a recognised late complication
following abdominal aortic aneurysm (AAA)
repair.1 – 5 In a retrospective study, Stevick et al
reported a 37% incidence of incisional hernia in
patients who had aortic aneurysm surgery;1 similarly
Musella et al described an incidence of 32%.5
Although the precise aetiology remains obscure, it
is suggested that connective tissue abnormalities may
occur in patients susceptible to aneurysm disease that
affect wound healing, thus predisposing patients to
incisional hernia after AAA repair. Genetic studies
have alluded to potential defects in collagen and
elastin production,5 – 7 and there appears to be an
association with aortic aneurysm and inguinal hernia.8
Other causal factors that are common in patients
with an AAA, such as increased age, obesity, diabetes,
smoking and the development of a postoperative
wound infection have been investigated in patients
undergoing aortic surgery for occlusive and aneurysm
disease, but none has been shown to be significant for
the development of incisional hernia.2
Given the high reported incidence of incisional
hernia, the aim of the present study was to explore the
possibility of using synthetic mesh during abdominal
closure following repair of an AAA.
Method
Since January 2001, a polypropylene mesh has been
routinely sutured in the pre-peritoneal space during
abdominal closure after elective AAA repair. Con-
secutive patients undergoing elective AAA repair
under the care of a single surgeon were enrolled, and
all provided informed consent. Routine aortic surgery
using the inlay technique was performed through a
longitudinal midline incision. Preoperative haemodi-
lution and intra-operative cell salvage were employed.
All patients received three peri-operative doses of
1.2 mg intravenous co-amoxiclav.
The aim was to insert a piece of mesh in the
extraperitoneal plane between the peritoneum/pos-
terior rectus sheath and the rectus muscle/anterior
sheath. Great care was taken to ensure that the mesh
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was not in contact with the small bowel to avoid the
risk of fistulation.
As soon as the aortic graft was in position, the
clamps removed and haemostasis secured, the anasto-
moses were packed off. At this stage an extraperitoneal
plane was developed in the anterior abdominal wall
using scissor dissection, commencing inferiorly. At
this level a flap containing peritoeneum only was
raised. As the dissection proceeded cephalad, the
posterior rectus sheath was often included in the flap
(Fig. 1). Care was taken to avoid damage to the inferior
epigastric vessels entering the rectus muscle and
haemostasis was secured. Attention then returned to
the aortic graft. Haemostasis was checked and the
aneurysm sac and posterior peritoneum closed.
Abdominal closure commenced with a continuous
2/0 polyglactin suture to the anterior peritoneal layer
(Fig. 2). A single sheet of polypropylene mesh
diameter 15 by 15 cm (Surgipro, Tyco, Autosuture
Ltd) was cut in half and soaked in povidone iodine
solution. The two pieces were then laid end-to-end
over the peritoneum and anchored with four tacking
sutures to the posterior rectus sheath using 2/0
polypropylene sutures to avoid slippage (Fig. 3). The
rectus muscle and anterior sheath were then closed in
conventional fashion with loop 1 polydioxanone. The
skin was closed with subcuticular polyglycolic acid
3/0. Patients were followed and early complications
recorded.
Results
Twenty-eight elective AAA procedures have been
performed There were 24 men, and the median age
of the patients was 71 years (range 65–79). In one
woman it was not possible to develop an adequate
extra-peritoneal plane due to obesity and a thin
peritoneum. Mesh was not used and the patient was
excluded from the study. In another patient who had
an AAA and a rectovesical fistula, the AAA was
repaired as the first part of a staged procedure, so
mesh was not employed. In all the remainder, a
satisfactory plane could be developed and the mesh
inserted without event. Twenty-four patients had a
straight aortic graft, and two had bifurcated grafts. The
median length of the procedure was 2 h 27 min (range
1 h 15 min to 5 h 10 min). The median postoperative
length of hospital stay was 9.5 days (range 7–29).
Postoperatively, one patient died from a myocardial
infarct after 13 days. Three patients suffered a
superficial wound infection, all of which were treated
successfully with antibiotic therapy and dressings. A
fourth patient developed a deep methicillin resistant
Fig. 1. A plane is developed between peritoneum/posterior
rectus sheath and the rectus muscle.
Fig. 2. The peritoneal layer is closed with continuous
polyglycolic acid.
Fig. 3. Polypropylene mesh is sutured in an extraperitoneal
plane before routine mass closure.
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Staphylococcus aureus (MRSA) infection with total
dehiscence of the abdominal wound down to the
mesh. This was treated by packing and antibiotic
therapy and resolved completely over 8 weeks. There
were no other wound complications, although one
other patient had MRSA isolated from the surface of a
healed wound.
None of the above patients has developed an
incisional hernia during outpatient follow-up. Two
patients have required late reoperation through the
same scar. One man on warfarin had an emergency
laparotomy for a leaking false aneurysm of the distal
anastomosis three months after AAA repair. A second
man had an elective anterior resection for colonic
cancer 18 months after AAA repair. In both cases
access to the abdomen required a combination of
sharp dissection and the use of heavy scissors, but did
not delay operation, particularly in the emergency
procedure. Operation was straightforward once
through into the peritoneum. Repair after repeat
laparotomy was easy as the well-defined mesh edges
facilitated a secure closure. In both these patients,
reoperation and recovery were uneventful.
Discussion
Several retrospective reviews of patients who have
undergone repair of AAA have concluded that there is
a significant risk of postoperative incisional hernia.1 – 5
The risk may be higher in patients who have
longitudinal midline rather than transverse incisions.
Many surgeons prefer the access provided by the
midline incision, and the method described here has
the potential to reduce the risk of subsequent
incisional hernia. The method is based on the
technique of Stoppa that is used for extraperitoneal
repair of inguinal hernias.9 It is relatively cheap and
adds little to the risks of surgery, which in the present
study were similar to our previous reports.10 The price
of two pieces of hernia mesh is an insignificant
component of the overall cost of the procedure. The
use of mesh after aneurysm repair is not novel,11 but
this application has not, to our knowledge, been
reported before.
The use of mesh in other hernia repairs has reduced
the rate of hernia recurrence,12 although there remain
several potential disadvantages, such as a theoretical
increased risk of infection that has been evidenced in
some studies.13 The wound infection rate in this series
was higher than previously reported, and in one
patient was extensive. This case, however, involved
MRSA which is endemic in our hospital, and it could
be argued that the mesh prevented intestinal prolapse
due to total wound dehiscence. The infection was
contained using standard principles of adequate
drainage and packing; the mesh was not removed.
It is important that mesh is not used unless a
satisfactory peritoneal layer can be developed to
prevent adherence to small intestine with the risk of
fistulation. The duration of operation in the series was
not increased, as the extraperitoneal space was
developed during the hiatus after clamp removal
when most vascular surgeons wait whilst oozing from
anastomoses is controlled by packing. Finally, reopera-
tion after mesh insertion did not appear too compli-
cated or hazardous. So far, mesh has only been used
after elective aortic surgery. There remains a theoreti-
cal increased risk of abdominal compartment syn-
drome that might be exacerbated by the rigidity of the
abdominal wall containing mesh.14
This was a feasibility study, not a clinical review.
Follow-up is too short to provide any data on hernia
development, although routine clinical follow-up has
not yet identified any patient with an incisional hernia.
The potential clinical advantages of routine mesh
closure after AAA repair require formal testing in a
randomised controlled trial.
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